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(54) OXYGEN SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxygen sensor having 
such a structure that water drops or the like hardly invade into a 
protector protecting a detecting part. 

SOLUTION: The protector 20 protecting a detecting part 2a of an 
oxygen sensor 1 comprises a cylindrical protector body 24 and a cover 
body 21. A body side gas flow opening 24a is formed in the tip end 
part of the protector body 24. The cover body 21 covers the tip end 
part of the protector body 24 in a shape where an auxiliary space SA 
is formed. A cover side gas flow opening 21a is formed on a peripheral 
surface of the cover body 21 . The protector body 24 is coupled air- 
fightly with respect to an overlapped part of a protector mounting part 
7c via a main connecting part 25 on a circumference. Exhaust gas is 
guided from the cover side gas flow opening 21a to the auxiliary space 
SA and passes from the auxiliary space SA through the body side gas 
flow opening 24a to flow into the protector body 24 and reaches the detecting part 2a. 
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CLAIMS 

[Claim(s)] 

[Claim 1]An oxygen sensor used to an exhaust pipe of an automobile engine, comprising: 
An oxygen detector element which detects oxygen in exhaust gas in a detection part formed in a tip part. 
A tubed element received body which covers said oxygen detector element where said detection part is 
made to project. 

It is attached to a tubed protector applied part formed in an open end of a side in which said detection part of 
the element received body projects, Where circulation of said exhaust gas is permitted, have this detection 
part and a wrap protector the protector, While the main part side gas stream through-hole for making a 
tubed gestalt by which an opening was formed in the back end side, and leading said exhaust gas to an 
apical surface inside is formed, A protector body combined by an airtight condition to the protector applied 
part concerned by inserting said protector applied part in shaft orientations from said opening, and forming 
the main bond part of the perimeter to an overlapped part of an own open end and said protector applied 
part. 

A cover body by which it was formed in tubed [ which is attached to the protector body ], and the covering 
side gas stream through-hole for leading said exhaust gas to the auxiliary space with a wrap was formed in 
a peripheral surface part where space (henceforth auxiliary space) of the specified quantity is produced for 
the tip part outside of this protector body between own inner surfaces. 

[Claim 2]The oxygen sensor according to claim 1 with which said main bond part is formed as a full-circled- 
welding part. 

[Claim 3]ln order to insert a tip part of said protector body in shaft orientations from the back end side 
opening of said cover body and to combine both by an airtight condition to an overlapped part of these cover 
bodies and a protector body, auxiliary bond parts of the perimeter are formation, now the oxygen sensor 
according to claim 1 or 2 which is. 

[Claim 4]The oxygen sensor according to claim 3 with which said auxiliary bond part is formed as a full- 
sircled-welding part. 



Translation done.] 

ittp://www4.ipdl.inpit.go.jp/cgh^ 3/7/2008 



(i9)g#B#fF/r (JP) 



& m ij# n= & #r ca) 



-337513 

(43) ^MQ ¥$1 1^(1999) 12£ 10 H 



(51) IntCL 6 
GO IN 



27/12 
27/00 
27/409 



F I 

GO IN 



27/12 
27/00 
27/58 



B 
K 
B 





!|$IB¥10- 147820 


(71)tf}@fA 


000004547 










(22)ffiSB 


¥^10^(1998) 5 ^28H 




*»^-srgTfuB3BKKit«ri4Si8^ 






(71)fflg|A 


000003997 
































«»*^-&Mr1f«IKSit"T14#18^ 0 
















mm ma 








g»»«-&MTttssaKKa:Bri4Si8^ a 














(74)ft3A 


#S± «( Eft 








wtm\zst< 



(54) mwozmi mmt>-*t- 



(57) 

umt&m mm^ 1 t^-n^ laaiBP 2 a ^ 
y°u 7-? $*i*2 4 <D9c&^mm^m s a^m £ n 

fcJBT*«3 2 1 t*«*T*j«sn, 

-f*2 lfcttJSffilBfc;&/Mltl;tf*flfcKL2 1 a#« 

?L2 1 a^P.fflgjS^SArtt»A?n^ SSt^-Offi 
S Afr #XSBI?L 2 4a £JgT 7°D x ^ 




(2) 

1 

tiS 7°p r * * *{* t , 
K^n^^**#o^9fiaWMII*, i#ort®i:oMK 20 

-&^7°Pf-^**{*t©fi&Dg^;:*fU 30 

BSB©#ttftS8fi] 
[0001] 

[^©B-r^&fliftHt?] *5P.m± 

[0 0 0 2] 40 

^^-^y^©-gp^*-r±^m©^ffit^ 
mmm&nsyuf-tjtimifbtizvzo 7°p 50 



#r?S¥ 1 1 -3 3 7 5 1 3 
2 

d © #X«BI?Lfr 6 7°p x * # ft fc*!pftT ^»gP Jg 
[0003] iMH-trytt-a, MAfcftiMtfv y 

©KJteytfC&rtSFfct-^-rSfca&fc, Wny/^ 
- £ ©T*fttefc©TJ£5Ctffc:t>ffi!) mi t>ti%c£&& 

£©5) o 

[0 0 0 4] H6 (a) £^£5^ £<©BI&¥A 

0 mizx^-xzmktz c t but* 

3d£o ^cDfcisb, t-ZRiW&Hzyyi 0011, mm 

( b ) fc^T * 5 E fcfl -bzk¥KK ^ mi £ 

tu src^S(p]±^©fci6t, ^mhh mam) mm 

3 ^-^ffifcffl < <fc 5 ££4#)tM©fc^T*IK D M 11 5 
nsci:*^ (RH (c) ) o 
[0 0 0 5] 

^M^xSg*Ut^Wffi^mi-e«, ^©Tk^TkM©® 

!» 3 >v * S ©2fc»tf JIBR-T 4cttfS5. * L 
^o7nr^^ 1 2 0©5fefiSfc^«Bi?Ll 2 0 a««JB 

it^nxv^ t> <Di$^-h\ ±13©* 5 azfcawofWR 

Cti^WXjWLl 2 0 ai>5«AL 

ntt^s jr he * d ^fST 1 1 s c -r raa 
[0006] flfcSN i o o©B?oft»tfft»ic 

Ml 0 1 2 0*^#»y h?§SgPl 2 

0 cfcJ;0Wf«^lg^nTV^Ct*^ofcA\ 7°n 
f^^»120 t±.#&R 1 0 7 fc©5tf6tt^-MU-ftfc 
ib, M7 (b) {c^-rj;^{c, F«3SSP*^SRniS^T 
< SzWRWtf^ciT-** l 2 OOBRIfflteftAU 

[0 0 0 7] 7°nx^^ 1 2 o(c«, ^©jglffigp 
£t>2f*SBI?U 2 0 b^MJnti^cfctfS^ 
C©±I^ 0 0©(rJ#*VJ<¥T^S^« 

***ianittav^ 17 (c) icTK-r&sic, ®mt 
mmtrnm^n -rs t»*-b>^ 1 o o t^ntc^ 



3 

[0 0 0 8] *^(DaS®«, l£»H£»-f 37°Pf 
[0 0 0 9] 

7°px^ mmucm d aw- en, gtawxoaiBB&w 
s«gp i ©»& t) apfc^ lt^u <D&8$mim&i! n 

9? D #13- 5>n5 flTKfcJgjji* n, f£7°P x * **{*©?£ 

[ooio] ilBUJfrfeVIJ-fcfcvTH:* Woffi^filM 
f 3 7n-r * * *\ fl^fc*(MII#*S(BI?L*TOJ«? 

^ssgp t ©m% d m^Lr±m<D±m^mc 

[0 0 1 1] ±ie«^Tfi, 0 5 (a) fC^T*?^ 
7°nx^^*f* (2 4) ©$Btttt*lI3 (2 
1) £{4^®gPfc©**^i)^7.iSSEil?L (2 1 a) « 

«*fe:/U- (1) (E) fCMt7j<¥t^'9 

tttf 5nfcl^ ^ffin S L 
Tt>, *f*®J#7.?ML (2 4 a) frE>cnaV/nr* 

(24) flfcftA-rscts'aawfciBihsn 

3o f(K, 0 5 (b) fcaVrJ:5tc, 7*nr*### 

(24) a, ±.f*#ft©ypx^^s«§Pi;©a^Dgi3 



(3) mmW- 1 1 -3 3 7 5 1 3 

4 

^5tLT^©±^gp (25) K&*)$ffim-e<-$nT 

^£©T\ CCfcSBMfSiB (P) fr5SKnig-ST<5 
(W) SgWftfcLT^ ^7°Pf^*#: (2 4) 

rtfcffA-raj&E^avo sst, bis (c) tc^-r £ 

ggj^M^T^^fc^TMfl-fe^ (l) 
^tuft£ffl#4Lfc^{c, 7WI (W) »?U7-Z*$m 
*£oT«EnTt>, (W) tifflttm (SA) ft 

tjJitAf £©&T\ *&M#XSBI?L (2 4 a) ^ST 
7°C!f^*f* (2 4) F^&HAU^ <&3o C© 

mc-byvtfWfrnrzW&T*^ mmmmt^u 
[0012] in^asa:, w*aru-if-»i6fc«v'»a: 

9 $&SW> t <Dm®5ffi&tf-mfa±. U zfcig&AISit 
a*^-M5t^*t>©^*§o »«tt«H^fcSt 

«?n*o-p*ntf , ±is-a-g^P3^«©iraiS46gi3#T 

20 HiKLTtJ:v\ 

[0 0 13] A;^^Bf^*fti:SSo 

ftoflWBiniHPflP^ e 7°p x * $*w<D%mmm%fa 

\mxu ^ne*^-f*^.7 0 PT'^^*f*i;©M^D 

»fc*r u mm*n®vmr*m&? % rcmc^m ©mis 
iinatrcfcjWibawtcKfjfcsnSo coau&e 

30 sctA^tSo 
[0 0 14] 

[f80S©HSS©fl^li] ttT, *aWO**OJ^I6«Hffi 

wrzz>mm-kyy<DfHfflmm*mLT^5 0 mmm-ty 

•9- 1 tt, tt^lfil5fe«»PK«M5I»2 a«?tlf« 
EB^nfcSlji^^-rSo 3IS?iD®»5 0tt, »Mfil 

#m 7 fc, ^©±f*^m 7 ©tiMiJ^is^^nfc^jgg 

40 ©±M6fc, ±*£J|7£ML±tS6fciiKM»S*§ 

8P*ft-r ^Df^ if 2 0 k*flt*TV»« 0 
[0 0 15] Wfnm^ztt., MKtf7;b5r#©B» 

mm 2 a ^jf^fijc l Tdm&m? s . s ^ 2 

©Mc «s c n^Bf^OfflMBafciPlKlf § fc fe© t 

U-H*S95&^LTjl**nsJ;3^*oT^5o 
50 T, *W0*F2O«M3l8IJ2 ati, 7°Pr^^2 0fcffM 



5 

Rtf V ~ m 4 , 4 lc <fc D ±IS 6 <D&«mi»nffifr£ft 

[ 0 0 1 6] ±fSf 6 ©f*|{|ijtcti^±fi 6 cfc D t>g/h©ffi 
BMff l 2 BBSSftS i: fete, iff 6 <Dt£«ii§pgp 

lT-Sit:SntV^„ ^ LT, 
^-;baptt 1 1 3 «fc 5 tc, ±|BU - Fit 4 &tf 

9tfEHsn* u — 4 , 4&tf9ti, ^-n^n&ji 10 

[0 0 17] ±f*^7<D^JifStC«, 7.^*1 

7 b £tFffll5mz.M./vtcBT*fcj3.ZnZ^%o ^LT, 

*(Di^mmnBK&mR<D'7u7-9*&tB i c «qg 
v v -fWoiM-fur-tz 2 o ^nsntv^o 20 

[0 0 18] 7°P7^£2 Ofi, ^nf^^*#2 4i: 
#^H*2 l ££{Ix.So 7°n:r^*{*2 4li%ft£ffi| 
fcMn»j^Jtteftfcl6RlW*^tt*ft L, ffiffiKl* 
SfSti5fX*rtjih:*<fe»o*#|||3jfx«ii?L2 4 atf 
ffM^tiTi/^o f Lt> ±f*^M7©ynx^^ga 
SP7 c*\ iyDf^^*ft2 4©Hn»frS«i#iRjfc: 

ffA^n, ^©r^n^t^o^^^g»gp7 c ao« 
& <o mc ti±ig-&gi5 i: lt, u-*f-m&mic * o am 

2 5tt, -fuy-^^m 4k7n-r**g*SB7 c£ 30 

SSJ^SfcTo 2 61t ±}§JggP2 5£b— >f- 

JSS^tTJgfiR-rsiBlc, ±#^7{eMbT7 p n7 i ^ 

»<0(Eihi6ffl»Sffli5-e*So *iySMT&, s^fMihfeffl 

-So 

[0 0 19] Sfe % i)^-fo2 1 fi, ^Df^^#2 
4fcffi0(5r»5ti*ieP3W«K:«J«*n, l^nf^ 40 
##2 4<DftfOW£> e#OF«3®i:OHfcm^*© 

Jlffig|3fc«, SfSt^x*BSIffiiffilHlSAt#< fc#>©|g 

2 2^ffM£ftTl^ 0 i£»7§ggH2 2 it, 50 



WW 3 ? 1 1 -3 3 7 5 1 3 
6 

2 1 tynf^?*»2 4 t%fmwBn*m$'r%mi 

[0 0 2 0] 02tt, ffc2 lfcJfcfcbT^rfe© 

■ess. &j&^hri#x«bi?L2 1 ati^n^n, 

#An, ^o«nsrtflitcfftii-r-5m«gP2 1 b£ffi5£ 
ftjt^rtfliKSf oftif* c tE «fc o»jssnfet»o-e 

fete, m^gi3 2 1 bojfftifftgtt, mmmm^&f 

%fflfi03fat<DlS;tn&t£l3^Xifi4 5° ggfcSnT 
t^So &JTVR8B2 1 btt, #/S-ft2 lOifs&SFlRlfrS 
MMt 3 *»^F*H&taigt c £ fc «fc 0 > * offi A^»J 

[0 0 2 1] 03li, 7°nr^^*f*2 4*ffiA 

Lt^'t©tSS„ 7°nr^^*f*2 4 1*. ^co^ffi 
SPfc*ft«i^tete^TIIHPaiS2 4 daF50ff»HHft*fc 
SggP2 4sffM?ntl^„ LT, ; 5'©ISM0P2 
4 sKMLTHnfflHcffi»r«iSH8tt, ^©nSA^^ 

^s^gi3 7 c o^s t mm u i: * § £ 5 nr 

m-W&2 4 c*»«f ±iagSg^2 4 s 

L-CZtitKMMtctiLWtzmftl*. m-^Bft2 4 c 
J; 0 feg/hTS D , ^O^-O^SA^^-f* 2 1 (Drtg 

t«tfrai;ta*®z:ap»2 4 btsnt^s, $^ 

*f*IWXM)l?L2 4 a«4, 7°Px^^*f*2 4 
®BP©{$^*fi:feV^T, ±13^-0(5^2 4 bcDrtSJ; 

[0 0 2 2] H4tt, 7°Dr^^2 0©±^*7feM 

j;5ic, 7nr^^*f*2 4cD^z.gp^-2 4 b£#A- 
f*2 1 tC^L, *^-f*2 1 OMa»^SISfiP2 4 s 

7°px^^*{*2 4i:*^— (*2 l fcO(lftlSD5riRioffifi 

fnii^MStsfSfij^^fc^) o m-mtz 4 b 

©^•S^^^-f*2 1 <D\H%£ <0 fe^L/h^ < LT, 7° 
nx^*f*2 4«*/^-#2 l (cJJbBfflBffA-rSJg 
tbTfeck^U ^~g|3^2 4 bOWg*A^-ft2 1 
<DrtS<fc0fe{5{^b*>^bA#< LT, ynf^^* 
#2 4**^— (*2 lK^bJEAfSJ^iibTtxt^o 

rc/cL, M#©ti^, ±affiH»2 2ojB«^*js3(pft 

[0 0 2 3] ^"LT, %<DimT*%-Wft2 4 b fc*^ 

— w2 i iioSfttJSistcMbT, sfx^7 h?§jgicj; 
t> ^RihftiSSBP 2 3 C 1 1 «fc 0 M#^fl±i6 

5. *4b% Mffii}SS*2 2©ffMB#tcfev^T, ynf^ 
^^f*2 4 2 1 ^A^mg-rS^ffiA^t^ 



7 

[0 0 2 4] &V>T, 04 (b) fc^r^at, ^nf 
^*ft2 4©|g-g|^2 4 cfcSU ^©P^PgP2 4 
d ft e±f*^M 7 ©7o f - * *g$f SB 7 c S(Hpj|^fcjf 

-g|3^2 4 c tOSaO»fcJtLT, %?7>t°v htm 

ic&Ki Guttbimm 2 6 * jgjjtr zctizxo pg#££ 

<fc t) H3rifc©±»S» 2 5 £^$LTM#%^g£f 
tui\ fflir.tt^7f5o ftfc\ iMggG2 5©ffMRffc 
fti^T> 7n-r**8»g|S7 c t^nr^^2 4 ir. 

tt«IBLTt>J:v\ ft*, 7n-r*#S*8ff7 clc/n 
x***#2 4^J6ffl^^T*3^T^5, Ctlfc* 
/*-#2 1 £ffl#Ott;S«fc3fc:LTfc«fcV\ 1 
[0 0 2 5] wt, USS-b^ l ©fti&fco^TlBfjrf 
5 0 06 (a) ic^f 

0¥fTFlBfcK^6nfe»SJ* E left U B£&ff E © 

JWW9fc«\ 05 (a) fcwf J#5t 
WE fcJTM^nfc^MgPQcDte WLfcft U ^nf^^ 
2 07«fcnfett»«|J2a (01) ^MLiA^s ±f*^ 
Jl 7 ©te Cgp 7 b £te Diit^TiK D ft lt*ff o o ft 

06^1-^5^, &m i gEtmmmtvmiam 

mtyV 1 £lRDtttfSX^-X«{S£ftT^ft^© 
T\ mm (b) , (c) fcjR?-J:3fc»fe>*Mtt, 

il Oftfclfflfl) * t H7afcWi3>'^-*lll«iRi<«J:3fc»«) 

[0 0 2 6] CO«ttTxyS?>*»||j'r st^ ^©£E 
SWfXtt, 0ncfe^T*^-iJ^XS!a?L2 1 afrS 

sasra s kmmx^n, s s ^©mb^h s a# b 

*ftl^X«2 4 a^T^Df ^^*f*rt2 4 
flEAfSo t«B*?2«Dt«nffi2 af±, ^©StA^ftfc 

Jxffitf&fbU ^©to£^fligfitftfj£LTJft!}fcti2 

aEfcS^SnfeSjKJtSJWffloilKI-b^U-S (06) © 
[0 0 2 7] W*ti^JtfXfifi©ffi^x:/s>y&l&E 

A^V\ LfrLft^5N ±IB»*-byU-l ©ISfiScTti, 
05 (a) {C^T^fC, ^Df^^*#2 4©&4§g|3 
fcH?*^— ft 2 l £fiEffig&£©#*flM#X8^?L 
2 1 aAMStlTt^. Ztllz&K), #/W#2 1© 

?L2 4 a^5cn^nf^^2 4rtfcftA-f §c 



(5) ftMW- 1 1 -3 3 7 5 1 3 

8 

[0 0 2 8]flfc&, 05 (b) K^"r«fe5K, ^nri 1 
**{#2 4tt, ±#^7 0^nf-^*Sai»7 c (0 
1) fc©S4*>»fcffLT£ffl0±*aa52 5£<fct)^ 

T<«*«fW3b(«i:ct##LTt), ^nf^^*f*2 4 

[0029] sfc, &mmtftm7kft-?z>Wi'£rmci5^ 

T«. WttVVl1fittfol£lfl&rSZ.tff%&o c© 
10 05 (c) fc^f«t3lC, Itefrfe^KEHiWfc 

#vvj<Mw*^nx^^2 o<Dmm*m^xwinw)%, 

Xrt-WtfXWSBlLZ 1 afr££^~ft2 l©|^fl f 

#X?WL2 4a(i7nf^^*2 4©^«5^fvf' 
ffiteflaSS tvt v-» 3 feA, zkfl&W *^ Af*« # XrML 
2 4 a^iloT-/Px^^Af*2 4rtfcfiA"r«W*tt 
20 SAT{g<ft§o 

[0 0 3 0] $fc, */W*2 1 £7°ar-^Af*2 4 

±IB7a7^?2 0 ©S®*iffitiS!iv»fc*SSW^ 

immm-byy 1 oms-ett, am©eii¥^T 

ALfC< <ftD, ^teg|32 a©«^»S*TOfciSi&e. 
30 [0 0 3 1] JK±, *^©^SfiM^O^T^Lfe 

HSfiMfc43V>Ttt, ttJO*FfcbT, 7;b5^©if^ 

ttie^««tT*^$nfc^-xgi3©^^, mmmm 

at, i^*^e*ttHftspscji©jro^?L«« 
40 *ffifflLTfe«fcv\ c©#a-, mtf- 

»S^ttH#«!PflO"fe9 5 >y ^ h • ^figL 

fe±a^»«Itl8SStia ^©Ttift < , #Sff^25§ 
VHi«T^Tt5o 
[0ffi©ffi#ftM 

[01] *%s^©-*M!l^§^-fey^©rtSl5«Ji* 
50 ^f^KTffi0o 



[0 2] 01 <D*j%-fo%&*LT7Ktffl$ftmmmR 
zmmmm. 

[03] mv<7aT9**#%ttLT&rmwm 

0o 

[04] 7nfw <DmiLX.®*mmt % m<, 
[05] •fu^^^coimmmmo 
[0 6 ] mm* yy<Dmm&m<D--m*Ktmmm 0 

[0 7] ff*<Dll-tryfoynf^^oF«^t 

mwm„ 

it? i 
[01] 



(6) #H§¥ 1 1 -3 3 7 5 1 3 

10 

* 2 a fcfcjgp 
7 

7 c 7°nr^^g«gP 
2 0 7nx** 
2 1 

2 1 a #^-§J#7.}5frjI?L 

2 2 if &]®mm mmm&ffi) 

2 4 7°Pt^^*#: 
2 4a *{«J#X?5ftiI?L 
10 2 5 

so m^m* 



sa mkjsh 

[02] 



[03] 




23 
21 



21a 




21a 



21a 



-21 



21a 



24s 



r 









a 



24d 



-24c 



-24 



-24b 



v 24a 



21a 




w&)\\mmmimmtinmio- c — 5os 



JP, 11 -33751 3,A [DETAILED DESCRIPTION] 
* NOTICES * 



Page 1 of 7 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the oxygen sensor used especially to the exhaust pipe of an 

automobile engine about an oxygen sensor. 

[0002] 

[Description of the Prior ArtJAs an oxygen sensor for cars, the thing of a cylindrical structure by which the 
detection part which detects oxygen was formed at the tip and which was, carried out and has arranged the 
tubed oxygen detector element inside metal casings is known from before. The detection part which projects 
from the end of main body fittings is held in an exhaust pipe, and such an oxygen sensor detects oxygen 
while being attached to an exhaust pipe by the thread part formed in the peripheral face of the main body 
fittings which make this a part of casing. And in order to protect a detection part from water or poisoning 
generally in this kind of oxygen sensor, this detection part is provided in the wrap protector. A gas stream 
through-hole is formed in the peripheral surface part of a protector, and exhaust gas is drawn in a protector 
from this gas stream through-hole, and is contacted to a detection part. 

[0003]ln the case of the gasoline engine for cars, generally, the above-mentioned oxygen sensor is attached | 
an exhaust manifold or near it for Air Fuel Ratio Control, for example, and also. In order to monitor 
degradation of the hydrocarbon cleaning capacity of a three way component catalyst, or degradation of the 
oxygen sensor for Air Fuel Ratio Control, in the lower stream of a catalytic converter, it is attached also to an ! 
exhaust pipe in many cases (such an oxygen sensor is hereafter called oxygen sensor for a monitor). 
[0004]As shown in drawing 6 (a), since the exhaust pipe E is attached in many automobile AM in the form 
which crawls on the car floor undersurface, generally between the exhaust pipe E and a car floor side, it is 
difficult [ it ] to secure the space to which an oxygen sensor is attached. Therefore, the oxygen sensor 100 
for a monitor is attached in many cases in the form where it inclined aslant so that it might be horizontally 
attached to the exhaust pipe E as shown in the figure (b), and the tip side (detection side) might turn to the 
catalytic-converter side for the superiors for sensitivity (the figure (c)). 
[0005] 

'Problem(s) to be Solved by the lnvention]By the way, in the above-mentioned catalytic converter, 
decomposition removal of hydrocarbon etc. follows on going on, and a lot of water generates. And in the 
state where exhaust gas temperatures, such as the time of engine start, are comparatively low, the water 
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may have solidified in the form of waterdrop. Therefore, in an exhaust pipe, the waterdrop from the above- 
mentioned catalytic converter blown away with exhaust air pressure may come flying at the downstream. 
And in the conventional oxygen sensor, as shown in drawing 7 , the gas stream through-hole 120a is formed L 
at the tip of the protector 120 by many, but. When this invades from this gas stream through-hole 120a, an 
oxygen detector element is wet, when scattering of the above waterdrop W is received, for example, the 
oxygen detector element is heated, there is a problem which causes life decline by a thermal shock. 
[0006]On the other hand, in the fixing position of the oxygen sensor 100, the waterdrop W solidified in the 
time of engine start, etc. may have adhered to the internal surface P of the exhaust pipe E. For example, 
although intermittence combination of the protector 120 was carried out by the spot welding part 120c in the 
conventional oxygen sensor to the main body fittings 107 in which the mounting-screw part was formed in 
many cases, Since the airtightness of the protector 120 and the main body fittings 107 is insufficient, as 
shown in drawing 7 (b), the waterdrop W which flows and falls from the internal surface P invades into the 
crevice between the protectors 120, and there is a possibility of wetting an oxygen detector element, in a 
similar manner. 

[0007]The gas stream through-hole 120b may be formed in the protector 120 also at the peripheral surface 
part. In this case, when direction of the oxygen sensor 100 is level, there is no big problem, but as shown in 
drawing 7 (c), For example, when a car carries out a slope run, according to it, it inclines forward and 
backward, it flows [ the waterdrop W from an exhaust pipe internal surface etc. is transmitted to it, and ] 
through the surface of the protector 120, and the oxygen sensor 100 also has a problem which flows easily 
from the gas stream through-hole 120b of the above-mentioned peripheral surface part. 
[0008]There is a technical problem of this invention in providing an oxygen sensor with the structure where 
waterdrop etc. cannot invade into the inside of the protector which protects a detection part easily. 
[0009] 

[Means for Solving the Problem and its Function and Effect]ln order for this invention to relate to an oxygen 
sensor used to an exhaust pipe of an automobile engine and to solve an aforementioned problem, An 
oxygen detector element which detects oxygen in exhaust gas in a detection part formed in a tip part, Where j 

a detection part is made to project, an oxygen detector element A wrap tubed element received body, It is L 

i 

attached to a tubed protector applied part formed in an open end of a side in which a detection part of the 
element received body projects, Where circulation of exhaust gas is permitted, have this detection part and 
a wrap protector the protector, While the main part side gas stream through-hole for making a tubed gestalt 
by which an opening was formed in the back end side, and leading exhaust gas to an apical surface inside is 
formed, By inserting a protector applied part in shaft orientations from an opening, and forming the main 
bond part of the perimeter to an overlapped part of an own open end and a protector applied part, A 
protector body combined by an airtight condition to the protector applied part concerned, Where space 
(henceforth auxiliary space) of the specified quantity is produced between own inner surfaces, it is formed in 
tubed [ which is attached to the protector body ], and the tip part outside of this protector body with a wrap. A 
cover body by which the covering side gas stream through-hole for leading exhaust gas to the auxiliary 
space was formed in a peripheral surface part, It is characterized by preparation ******. 
[001 0]A tubed protector body in which the main part side gas stream through-hole was formed in a tip part 
for a protector which protects a detection part in the above-mentioned oxygen sensor, It has a wrap cover 
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body, and comprises a form where auxiliary space was formed in a tip part of the protector body, and the 
covering side gas stream through-hole is formed in the cover body at a peripheral surface part. A protector 
body is combined by the main bond part of the perimeter by an airtight condition to an overlapped part with a 
protector applied part. Exhaust gas will be introduced in auxiliary space from the covering side gas stream 
through-hole, will flow into the protector book inside of the body through the main part side gas stream 
through-hole from the auxiliary space further, and will reach a detection part. 

[001 1]As are shown in drawing 5 (a) and the above-mentioned composition uses and shows drawing 6 , for 
example from the main part side gas stream through-hole (21a) being formed only in a peripheral surface 
part in a tip part of a protector body (24) at a wrap cover body (21), When an oxygen sensor (1) is 
horizontally attached to an exhaust pipe (E), even if waterdrop from a catalytic converter etc. comes flying, it 
is effectively prevented from the main part side gas stream through-hole (24a) that this invades in a 
protector body (24). On the other hand, as shown in drawing 5 (b), a protector body (24), Since airtight 
combination is carried out by the main bond part (25) of the perimeter to an overlapped part with a protector 
applied part of main body fittings, even if waterdrop (W) etc. which flow and fall from an exhaust pipe wall 
surface (P) here adhere, there is no fear of invading in this protector body (24). Even if waterdrop (W) is 
transmitted to it and flows through the protector surface when an oxygen sensor (1) inclines forward and 
backward in the time of a slope run of a car, etc. as shown in drawing 5 (c), it is only that this waterdrop (W) 
flows in auxiliary space (SA), Into a protector body (24), it becomes difficult to invade through the main part 
side gas stream through-hole (24a). Thus, even when a sensor is placed by what kind of posture assumed 
at the time of the usual vehicle travel, waterdrop etc. become very difficult to invade and a protective effect 
of a detection part is notably raised to an inside of a protector which protects a detection part. 
[0012]The main bond part can be formed as a full-circled-welding part formed, for example of laser welding 
or seam welding. Thereby, airtightness between a protector body and a protector applied part improves 
further, and the waterdrop invasion inhibition effect will become much more positive. As long as airtightness 
is fully secured, the main bond part may consist of circular caulking parts etc. 

[0013]Next, a cover body and a protector body are combinable with the following gestalten. That is, a tip part 
of a protector body is inserted in shaft orientations from the back end side opening of a cover body, and to 
an overlapped part of these cover bodies and a protector body, in order to combine both by an airtight 
condition, an auxiliary bond part of the perimeter is formed. Thereby, a cover body, a protector body, and the 
airtightness of a between are improved, and waterdrop etc. are effectively prevented from leaking from 
between these. This auxiliary bond part can also be formed as the main part side bond part and same full- 
circled-welding part. 
[0014] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described based on the example 
shown in a drawing. Drawing 1 shows the internal structure of the one example slack oxygen sensor of this 
invention. This oxygen sensor 1 has the structure where the longwise tabular oxygen detector element 2 by 
which the detection part 2a was formed in the shaft-orientations tip part has been arranged inside the tubed 
slement received body 50. The element received body 50 is provided with the following. 
Where the detection part 2a of the oxygen detector element 2 is made to project, they are the wrap main 
Dody fittings 7 about this. 
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The metal main cylinder 6 combined with the back side of the main body fittings 7. 

The protector 20 which makes the feature section of this invention while being combined from an opposite 
hand in the main cylinder 6 to the main body fittings 7 and protecting the detection part 2a. 

[0015]The detector element 2 has the structure which formed the detection part 2a at the tip of the base part I 
which comprised heat-resistant insulating materials, such as alumina, for example using metallic oxides from 
which resistance changes, such as a titania, with the oxygen density. Inside the detector element 2, the 
heater 5 for heating this to predetermined operating temperature is formed, and it energizes via the terminal 
8 and the lead 9 which were connected to this, and the detection part 2a of the detector element 2 should 
pass the gas stream through-hole (after-mentioned) formed in the protector 20 - by contacting the 
introduced exhaust gas, A detection signal is generated according to the oxygen density, and the output is 
taken out from the back end side opening of the main cylinder 6 outside with the terminals 3 and 3 and the 
leads 4 and 4 which were connected to this element 2. 

[0016]While the small-diameter auxiliary tube 12 is arranged rather than this main cylinder 6 inside the main 
cylinder 6, the back end side opening of the main cylinder 6 is closed by the sealing member 11 made of 
rubber. And the above-mentioned leads 4 and 9 are arranged, and the leads 4, 4, and 9 are electrically 
connected to the terminals 3, 3, and 8 via the metal sockets 10, respectively so that the sealing member 1 1 
may be penetrated. 

[0017]Next, it is formed in the peripheral face of the main body fittings 7 in the form where the hexagon head [ 
part 7a for making tools, such as a spanner, engaged and the thread part 7b for attaching to the fitting part 
by the side of the exhaust pipe which does not illustrate the oxygen sensor 1 were located in a line with shaft 
orientations. And the tubed protector applied part 7c is formed in the front-sides opening, and it is equipped 
with the above-mentioned protector 20 of cap shape so that predetermined space may be separated and the 
tip side of the oxygen detector element 2 which projects from here may cover the detection part 2a. 
[0018]The protector 20 is provided with the protector body 24 and the cover body 21 . The protector body 24 
makes the approximately cylindrical gestalt by which the opening was formed in the back end side, and the 
main part side gas stream through-hole 24a for drawing exhaust gas inside is formed in the tip part. And the L 
protector applied part 7c of the main body fittings 7 is inserted in shaft orientations from the opening of this 
protector body 24, and the main weld zone 25 of the perimeter formed of laser welding etc. is formed in the 
overlapped part of the open end and protector applied part 7c as a main bond part. The main weld zone 25 
plays the role which is formed with the gestalt over the protector body 24 and the protector applied part 7c, 
and combines both by an airtight condition. When 26 forms the main weld zone 25 in laser welding etc., it is 
a weld zone for temporary stops for preventing that the protector body 24 carries out relative rotating to the 
circumference of an axis to the main body fittings 7. In this example, two or more (this example four places) 
formation of this weld zone 26 for temporary stops is carried out by spot welding etc. in the hoop direction of 
the protector body 24. 

[0019]lt is formed approximately cylindrical and the cover body 21 is arranged with the wrap form in the tip 
part outside of this protector body 24 in the state which produced auxiliary space SA of the specified quantity 
between own inner surfaces where it is attached to the protector body 24. And in the position corresponding 
to the above-mentioned auxiliary space SA, the covering side gas stream through-hole 21a of the plurality 
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for leading exhaust gas to this auxiliary space SA is located in a line at the predetermined intervals, and is 
formed in the hoop direction at the peripheral surface part. The tip part of the protector body 24 is inserted in 
shaft orientations from the back end side opening, and the auxiliary weld zone 22 of the perimeter formed of 
laser welding etc. is formed in the cover body 21 as an auxiliary bond part to those overlapped parts. This 
auxiliary weld zone 22 plays the role which combines the cover body 21 and the protector body 24 by an 
airtight condition. 

[0020] Drawing 2 expands and shows the cover body 21. Each covering side gas stream through-hole 21a 
puts in a semicircular arc break by metallic mold die cutting etc. to the cover body 21, and when only a 
predetermined angle bends the claw-like part 21b located in the break inside inside, it is formed, 
respectively. While each break is formed in the form whose direction which connects the circle both ends 
corresponds with the shaft orientations of the protector body 24 mostly, in the angle with the tangential 
direction in a bending position to make, the bending angle of the claw-like part 21b is about 45 degrees. 
Each claw-like part 21b has an effect which controls the invasion by rebounding the waterdrop etc. which 
come flying from the radial direction of the cover body 21. 

[0021] Drawing 3 expands and shows the protector body 24. 24 s of level difference parts are formed [ in / to 
the peripheral surface part / in the protector body 24 / shaft orientations ] in the mid-position of opening 24d 
slippage. And the end located in the opening side about 24 s of the level difference part, While the diameter 
is expanded so that the next door as the outer diameter of the cover body 21 where the outer diameter is 
almost the same, and an inside diameter may become almost the same as the outer diameter of the 
protector applied part 7c, and forming the first portion 24c, Let the portion located in this and an opposite 
hand about 24 s of the above-mentioned level difference parts be the second portion 24b that becomes are 
small diameter and almost the same [ the outer diameter ] as the inside diameter of the cover body 21 than 
this first portion 24c. The one main part side gas stream through-hole 24a is formed in the round form in a 
center of the apical surface part of the protector body 24 whose second portion 24b of the above is almost 
smaller than an inside diameter. 

[0022] Drawing 4 shows like the impression plaster to the main body fittings 7 of the protector 20. First, as 
shown in (a), the second portion 24b of the protector body 24 is inserted to the cover body 21 to the position 
to which the opening edge of the cover body 21 hits 24 s of level difference parts (that is, 24 s of level 
difference parts play the role which specifies the physical relationship of the axial direction of the protector 
body 24 and the cover body 21). The outer diameter of the second portion 24b is made somewhat smaller 
than the inside diameter of the cover body 21 , It is good also as a form which carries out crevice insertion of 
the protector body 24 to the cover body 21, and good also as a form which somewhat enlarges whether it is 
almost the same than the inside diameter of the cover body 21 in the outer diameter of the second portion 
24b, and presses the protector body 24 fit to the cover body 21 . However, in the case of the former, it is 
good [ the crevice interval ] to be referred to as 0.1 mm or less so that poor formation of the main weld zone 
22 may not be caused. 

[0023]And by forming the temporary stop weld zone 23 by spot welding first to the overlapped part of the 
second portion 24b and the cover body 21 in the state, the temporary stop of both is carried out, 
subsequently the auxiliary weld zone 22 of a hoop direction is formed by laser welding (or seam welding), 
and airtight joining of both is carried out. When there is no fear of the protector body 24 and the cover body 
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21 carrying out relative rotating at the time of formation of the auxiliary weld zone 22, the temporary stop 
weld zone 23 may omit. 

[0024]Then, as shown in drawing 4 (b), the protector applied part 7c of the main body fittings 7 is inserted in := 
shaft orientations from the opening 24d to the first portion 24c of the protector body 24. And the overlapped 
part of the protector applied part 7c and the first portion 24c is received in the state, An assembly will be 
completed, if the temporary stop of both is carried out, the main weld zone 25 of a hoop direction is 
subsequently formed by laser welding (or seam welding) and airtight joining of both is carried out by forming 
the temporary stop weld zone 26 by spot welding first. When there is no fear of the protector applied part 7c 
and the protector body 24 carrying out relative rotating at the time of formation of the main weld zone 25, the 
temporary stop weld zone 26 may omit. Since the protector body 24 is beforehand constructed to the 
protector applied part 7c, it may be made to construct the cover body 21 to this. 

[0025]Hereafter, the operation of the oxygen sensor 1 is explained. As shown in drawing 6 (a), the oxygen 
sensor 1 is attached to the downstream of the three way catalytic converter formed in the middle of this 
exhaust pipe E to the exhaust pipe E formed in the car floor undersurface of the car. As shown in drawing 5 
(a), the detection part 2a ( drawing 1 ) covered by the protector 20 is inserted to the screw-thread hole of the 
fitting part Q formed in the exhaust pipe E, and, specifically, it attaches in the form which thrusts the thread 
part 7b of the main body fittings 7. Since the space which attaches the oxygen sensor 1 between the 
exhaust pipe E and a car floor side is not secured as shown in drawing 6 , as shown in the Drawing (b) and 
(c), the oxygen sensor 1, It is attached to the exhaust pipe E in the form where it inclined aslant horizontally 
so that the tip side (detection side) might turn to the three way catalytic converter side for the superiors for 
sensitivity. 

[0026]lf an engine is put into operation in this state, that exhaust gas will be introduced in auxiliary space SA 
from the covering side gas stream through-hole 21a in drawing 1 , and will flow into the protector book inside 
of the body 24 through the main part side gas stream through-hole 24a from that auxiliary space SA further. 
When the detection part 2a of the detector element 2 contacts the exhaust gas which flowed, resistance 
changes according to the oxygen density, and the output is taken out as an oxygen density output. With this 
output, degradation of the hydrocarbon cleaning capacity of a three way component catalyst or degradation L 
Df oxygen sensor S for Air Fuel Ratio Control ( drawing 6 ) provided in the upper stream rather than that three J 
Nay catalytic converter can be monitored, for example. 

0027]For example, in immediately after engine start with low exhaust gas temperature etc., the waterdrop 
rom a catalytic converter etc. came flying easily, and waterdrop has adhered also to the exhaust pipe 
nternal surface in many cases. However, in the composition of the above-mentioned oxygen sensor 1, as 
shown in drawing 5 (a), the main part side gas stream through-hole 21a is formed in the wrap cover body 21 
n the tip part of the protector body 24 only at the peripheral surface part. This becomes a form where most 
s rebounded by the apical surface of the cover body 21, and it is effectively prevented from the main part 
side gas stream through-hole 24a that this invades in the protector body 24. 

0028]On the other hand, as shown in drawing 5 (b), airtight combination of the protector body 24 is carried 
)ut by the main weld zone 25 of the perimeter to the overlapped part with the protector applied part 7c 
drawing 1 ) of the main body fittings 7. Therefore, even if the waterdrop W which flows and falls from the 
exhaust pipe wall surface P adheres here, a fear of waterdrop etc. invading in the protector body 24 through 
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between the protector body 24 and the protector applied parts 7c is not produced at all. 
[0029]ln the case where a car carries out a slope run etc., the oxygen sensor 1 may incline forward and 
backward. In this case, in the inside of the cover body 21, i.e., auxiliary space SA, as shown in drawing 5 (c), 
with the inclination of the oxygen sensor 1 , the waterdrop W is transmitted to the surface of the protector 20, 
and flows through and moves it, and it may flow from the covering side gas stream through-hole 21a. 
However, after this waterdrop W flows in auxiliary space SA in the above-mentioned composition, Are 
discharged by many from another covering side gas stream through-hole 21a located caudad, and since the 
main part side gas stream through-hole 24a is formed near the tip part center of the protector body 24, the 
probability that the waterdrop W will invade in the protector body 24 through this main part side gas stream 
through-hole 24a becomes very low. 

[0030]Since airtight joining of the cover body 21 and the protector body 24 is carried out by the auxiliary 
weld zone 22 of the perimeter, it is also prevented that the waterdrop W which flowed through and moved 
the surface of the above-mentioned protector 20 invades from these joined parts. Thus, in the composition 
of the above-mentioned oxygen sensor 1, even when the oxygen sensor 1 is placed by what kind of posture 
assumed at the time of the usual vehicle travel, waterdrop etc. become very difficult to invade into the inside 
of the protector 20, and the protective effect of the detection part 2a is heightened notably. 
[0031 ]As mentioned above, it cannot be overemphasized that various modification can be added based on 
the knowledge considered that this invention does not receive limitation at all by this, and a person skilled in 
the art usually has it although the example of this invention was described. For example, although what 
constituted the detection part using metallic oxides from which resistance changes at the tip of the base part 
which comprised heat-resistant insulating materials, such as alumina, according to an oxygen density, such 
as a titania, was used as a detector element in the above-mentioned example, The what is called oxygen 
concentration cell element type detector element which replaced with this and formed the porous electrode 
in both sides of an oxygen-ion-conductivity solid electrolyte layer may be used. In this case, the thing of 
various modes, such as an element of the type which formed the electrode in the internal and external 
surfaces of a tubed solid electrolyte ceramic body which the end opened wide, for example with the metal of 
catalyst nature, such as platinum, or an element of the type which laminated and calcinated the ceramic 
sheet of the solid electrolyte and was formed in tabular, can be used for this detector element. On the other 
hand, the pore shape or its formation number of a protector are not limited to the above-mentioned example, 
either, and can be formed with various shape or the number. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing the internal structure of the one example slack oxygen 
sensor of this invention. 

[Drawing 2] The vertical portion sectional view and the axial sectional view expanding and showing the cover 
body of drawing 1 . 

[Drawing 3] The vertical half section figure expanding and showing a protector body similarly. 
[Drawing 4] The figure explaining the assembly process of a protector. 
[Drawing 5] The operation explanatory view of a protector. 

[Drawing 6] The explanatory view showing an example of the attachment gestalt of an oxygen sensor. 
[Drawing 7] The explanatory view showing the problem of the protector of the conventional oxygen sensor. 
[Description of Notations] 

1 Oxygen sensor 

2 Oxygen detector element 
2a Detection part 

7 Main body fittings 

7c Protector applied part 

20 Protector 

21 Cover body 

21a Covering side gas stream through-hole 

22 Auxiliary weld zone (auxiliary bond part) 

24 Protector body 

24a Main part side gas stream through-hole 

25 The main weld zone (the main bond part) 
50 Element received body 

SA auxiliary space 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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